. Stability of AaLS-13 assemblies. The purified protein was stored at room temperature in 10 mM sodium phosphate buffer (pH 7.4) containing 150 mM NaCl and 1 mM EDTA for 5 months, and reinjected on Superose 6 size-exclusion column. The protein elutes at ~9 mL as expected for assembled cages. 7 Disassembled cage fragments, which elute at ~17 mL, 7 were not observed. 
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3-4. Protein expression and purification
AaLS-13 and GFP(+36)-TEVp were prepared as previously reported. 7 Briefly, AaLS-13 was expressed in E. coli strain BL21-gold (DE3) containing the pMG-AaLS-13 plasmid. After isopropyl β-D-1-thiogalactopyranoside (IPTG) induction at an OD 600 of ~0.7, the cells were cultured at 25 °C overnight.
The protein was then purified by Ni-NTA affinity chromatography, followed by size-exclusion chromatography (SEC) using Hi-prep Sephacryl 400 column (GE Healthcare). All other proteins were expressed in E. coli strain BL21-gold (DE3) at 18 °C for 36 h. GFP(+36)-TEVp was then purified by Ni-NTA affinity chromatography, size-exclusion chromatography using a Superdex 200 increase column (GE Healthcare), and ion-exchange chromatography using an UnoS1 column (Biorad). Untagged TEVp was purified using Ni-NTA affinity chromatography, followed by ion-exchange chromatography using a UnoS1 column. H 6 -TEV-GFP(+19) and H 6 -TEV-GFP(-16) were expressed using an analogous protocol to GFP(+36)-TEVp, but 0.01% L-arabinose was used for induction. These proteins were purified by Ni-NTA affinity chromatography, followed by size-exclusion chromatography using a Superdex 75 column (GE Healthcare). The purified AaLS-13 cages were stored at room temperature; they were stable under these conditions for at least 5 months, maintaining their assembly state as judged by SEC ( Figure S6 ).
Other proteins were stored with glycerol to the final concentration of 50%, flash frozen in liquid nitrogen, and subsequently stored at -80 °C. Protein purity was assessed by SDS-PAGE using Coomassie Blue staining. The concentration of AaLS-13 and untagged TEVp were determined by absorbance at 280 nm ( 280 = 13,980 M -1 cm -1 and 31,970 M -1 cm -1 , respectively), whereas at 488 nm for GFP(+36)-TEVp ( 488 = 36,600 M -1 cm -1 ). 7 For H 6 -TEV-GFP(+19) and H 6 -TEV-GFP(-16), the concentration was estimated by absorbance at 447 nm under denaturing conditions with 0.1 M NaOH ( Gden447 = 44,100 M -1 cm -1 ).
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Enzyme encapsulation
Purified empty AaLS-13 capsids (final 90 M with respect to monomer) were mixed with GFP(+36)-TEVp (18, 6, and 1 M) in PBS (10 mM sodium phosphate buffer (pH 7.4) containing 150 mM NaCl) containing 1 mM dithiothreitol (DTT) and 1 mM EDTA. The mixture was analyzed by size exclusion chromatography followed by SDS-PAGE and transmission electron microscopy (TEM) as previously reported 7 . For kinetic experiments, cage (180 M, respect to monomer) and GFP(+36)-TEVp (2 M)
were mixed in PBS supplement with 1 mM DTT and 1 mM EDTA at least 2 hours in advance, and then directly used for the activity measurements without any further purification.
3-6. Enzyme activity on synthetic peptide substrates
TEV protease activity was measured using FRET substrates containing aminobenzoic acid (Abz) and dinitrophenol (Dnp 
where 
S19
(E 1 ) undergoes a transition to another active state (E 2 ) caused by the substrate, the fraction of second active state enzyme () is described by the Hill equation:
where K and n represent the apparent dissociation constant and the Hill coefficient, respectively. Since the overall reaction velocity v t is the sum of the velocity for the two enzyme states: 
The unknown steady-state kinetic parameters, k cat1 and K M1 , were initially determined by curve-fitting the data for tev-K7E0 concentrations up to and including 15 M with eq. (4), assuming K >>15 M. Using the obtained k cat1 and K M1 values, the other 4 unknown parameters, k cat2 , K M2 , K, and n, were obtained by curve-fitting all of the data points using eq. (2) and eq. (3). The estimated K = 300 ± 190 (M) confirms the assumption that K >>15 M; and the Hill coefficient was determined to be n = 1.3 ± 0.4. These parameters were used to calculate the fraction of enzyme present in the E2 state ( Figure S8 ). Experiments were repeated in triplicate, providing the mean and standard deviation. Error propagation was not considered.
3-7. Enzyme activity on recombinant proteins
Either H 6 -TEV-GFP(+19) or H 6 -TEV-GFP(-16) (10 M) was added to enzymes (final 200 nM) in PBS containing 1 mM EDTA, 1 mM DTT, 2% glycerol, and protease inhibitor cocktail. Time-dependent cleavage of the substrate protein was then monitored by SDS-PAGE analysis on a Phast Gel system (GE Healthcare, Little Chalfont, UK) using 20% acrylamide gels and the standard protocol. Gels were stained with 0.02% Coomassie Blue R350 (GE Healthcare). The band densities were analyzed using ImageJ.
Steady state kinetic parameters, kinetic constants (k) and half-lives ( 1/2 ), were determined by fitting the
